The fibrin-binding site of human plasminogen. Arginines 32 and 34 are essential for fibrin affinity of the kringle 1 domain.
Kringle 1 (Tyr 79/Leu 80-His 167 and Tyr 79/Leu 80-Tyr 173), a chymotryptic fragment of human plasminogen that has high affinity for fibrin and omega-aminocarboxylic acids, has been subjected to modification with 1,2-cyclohexanedione to identify arginine residues essential for ligand binding. Reaction of 1,2-cyclohexanedione with kringle 1 was found to rapidly abolish the fibrin-Sepharose affinity of the fragment, whereas the affinity for lysine-Sepharose was lost at a significantly slower rate. Successive affinity chromatography of modified kringle 1 on fibrin- and lysine-Sepharose was used to separate kringle 1 that lost affinity for fibrin-, but retained affinity for lysine-Sepharose from kringle 1 that lost affinity for both affinants. The modified proteins were subjected to structural studies in order to locate the labeled arginine residues in kringle 1. These studies have revealed that modification of Arg 34 leads to the loss of both the fibrin- and lysine-Sepharose affinities of kringle 1, whereas reaction of Arg 32 abolishes fibrin affinity but leaves lysine-Sepharose affinity unaltered. The results suggest that Arg 32 and Arg 34 are both involved in fibrin binding and that Arg 34 is also involved in binding omega-aminocarboxylic acids. Previous NMR studies on kringles have indeed shown that the segment containing residue 34 is in the proximity of and interacts with the omega-aminocarboxylic acid-binding site. This interaction may explain the influence of omega-aminocarboxylic acids on fibrin binding by kringle 1.